Abstract. 2014 It is shown that the cross-over concentration between dilute and semi-dilute solutions is the same for dynamical properties as for static properties of flexible polymers in a good solvent. For semi-dilute solutions, the exponent 03B2 in the concentration dependence of the diffusion coefficient of a blob Dc ~ C03B2 is expected to depend
Recently, Weill and des Cloizeaux [1] , Akcasu and Han [2] (A.H.W.C.) have proposed a model for the dynamics of a flexible polymer chain in a good solvent [3] . This approach, based on the blob model [10] , shows that the cross-over effects between theta and good solvents are much more important for the dynamical properties, where one has to calculate mean values of inverse distances than for the radius of gyration for instance, where r 2 &#x3E; is calculated. As a result, the experimental studies [4] measure an effective exponent, as was suggested by Stockmayer and Albrecht [5] some time ago.
In this note, we wish to clarify the cross-over between dilute and semi-dilute solutions in a good solvent, and extend the A.H.W.C. approach to semidilute solutions.
The cross-over concentration C* is usually defined via the (static) radius of gyration RG as [10] where N is the number of statistical units in the chain, C the monomer concentration, and v the excluded volume exponent [3] , [6] . [7] and where the effective exponent [1 ] , [2] v' is less than v [4] (usually v' N 0.54).
where ~S is the viscosity of the solvent, M the intrinsic viscosity [7] and KH the Huggins coefficient, which is a constant [3] , [8] . It can be shown that [9] A straight forward (but wrong) dimensional analysis would then lead to different laws for the cross-over between dilute and semi-dilute solutions, namely
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The flaw in the analysis lies in the fact that there is not only one, but two lengths [10] [15] , [16] where we know the asymptotic behaviour of the function f (x) (8) , (11) and (14) where x(C/i) is determined by (14) (we take ~ ~ 1:-2).
The corresponding behaviour is shown on figure 2 . The main point we wish to emphasize here is the non monotonic behaviour of the exponent. We discuss this result. The effective exponents are function of C and T. Some recent light scattering experiments [17] indicate a variation of the exponents with temperature and concentration which may be interpreted this way. Figure 2 shows first a decrease of the exponent with increasing C or decreasing T. This decrease is due to the competition between the short scale ideal behaviour and the large scale (blob) excluded volume behaviour. As a result of this competition, the diffusion coefficient depends less strongly on C than in a pure self avoiding walk. When the concentration increases (or the temperature decreases), the size of the blob decreases, and the weight of the flof increases. This is true as long as g &#x3E; Nt. When the concentration is sufficiently high, g itself becomes a rapidly varying function of C, see relations (9) and (10), leading to the increase in #.
The above approach is valid in the good solvent semi-dilute region. Let us discuss briefly the crossovers C* to the dilute regime and C** to the theta solvent.
i) In the dilute region, the blob becomes the chain itself : There is no dependence on C of the diffusion coefficient. So in the vicinity of C* ~i has to go from equation (15) to the value 0 in the dilute regime. As C* depends on N, so does the location of this cross-over. Let us remark here that above this crossover, the experimental data [4] give an exponent of the order of 0.69 showing indeed a decrease. It would be interesting to go both to higher and lower molecular weights.
The higher molecular weights should exhibit the decreasing part of the curve figure 2 .
The lower molecular weights are also interesting because they can tell us how low the effective exponent can actually be.
ii) For concentrated solutions, the chain becomes roughly ideal at every scale. So we expect the exponent to have the asymptotic value 1 in this region. A weakness of the above approach is that the exponent reaches its asymptotic limit at C** ~ ~ whereas we know that this is just a cross-over concentration, and that the exponent reaches its asymptotic limit for higher values of CIT. This is due to our model, where we suppose a clear cut between gaussian and excluded volume behaviours. In order to avoid this one has to introduce a more realistic cross-over function for rij.
Let us finally remark that relation (15) 
